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Chromosomal mapping of hyperserum IgA and glomerular IgA
deposition in a high IgA (HIGA) strain of DdY mice.
Background. The high IgA (HIGA) strain of ddY mice is an
inbred model of IgA nephropathy (IgAN), established by selec-
tive mating of outbred ddY mice. HIGA mice show high levels
of serum IgA and glomerulonephritis with mesangial IgA depo-
sition. To identify the genetic loci responsible for hyperserum
IgA and glomerular IgA deposition in this strain, quantitative
trait loci analysis was carried out.
Methods. By crossing HIGA with BALB/c mice, 244 F2 gen-
erations were produced. Serum IgA levels and glomerular IgA
deposition were examined at 40 weeks of age. Genetic mark-
ers were typed at 105 microsatellites and the quantitative trait
loci of hyperserum IgA and glomerular IgA deposition were
confirmed using Map Manager QTX software.
Results. Two significant quantitative trait loci of hyperserum
IgA were identified on chromosome 2 [logarithm of odds
(LOD) = 5.01] and chromsome 4 (LOD = 4.45), and a sug-
gestive quantitative trait locus of hyperserum IgA was located
on chromosome 1 (LOD = 3.49). On chromosome 15, a sig-
nificant quantitative trait locus of glomerular IgA deposition
was identified (LOD = 4.40) without the hyperserum IgA lo-
cus. Serum IgA level was weakly correlated with the intensity of
glomerular IgA in 244 F2 mice; however, the quantitative trait
loci of hyperserum IgA were not significantly associated with
glomerular IgA deposition.
Conclusion. These findings indicate that, in HIGA mice,
glomerular IgA deposition is mainly regulated by a quantita-
tive trait locus on chromosome 15, and hyperserum IgA syn-
ergistically but weakly affect glomerular IgA deposition. The
immune disturbance similar to IgAN was revealed to be under
multigenic control in HIGA mice.
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IgA nephropathy (IgAN) is the most prevalent
glomerulonephritis, and shows mesangioproliferative le-
sions with IgA deposition. Although the cause of IgAN is
unknown, immune disturbance related to the character-
istics of IgA has been suggested because of the elevated
levels of serum IgA with larger than normal molecular
size and abnormal glycosylation in this disease [1–3]. Con-
cerning the mechanism of hyperserum IgA, accelerated
production of IgA by B lymphocytes and impaired clear-
ance of IgA have been suggested in IgAN [4–6]. In this
disease, T lymphocytes producing interleukin (IL)-4, IL-
10, and transforming growth factor-b1 (TGF-b1), which
help B lymphocytes to produce IgA, are also increased
in the peripheral blood [7, 8]. In abnormal glycosyla-
tion of serum IgA, recent studies have shown that IgA1
molecules with an underglycosylated hinge glycopeptide
obtained from IgAN patients preferentially accumulated
in the rat glomeruli under experimental conditions [9,
10]. Although two features of IgA, hyperserum IgA and
abnormal IgA glycosylation, are thought to be related to
the characteristic IgA deposition in IgAN, this has not
been elucidated.
In general, IgAN is not considered a hereditary dis-
ease; however, familial IgAN has been reported [11, 12].
Recently, Schena et al [13] reported that among 110 pa-
tients with IgAN in Italy, 56 patients could be considered
as having familial disease. Genome-wide linkage analysis
of familial IgAN has shown that 6q22-23 is significantly
linked to this disease with a dominant mode of transmis-
sion [14]. Although the gene responsible for IgAN has not
been identified yet, it is possible that genes causing high
serum levels of IgA will contribute to the pathogenesis
of IgAN.
As a spontaneous murine model of IgAN, ddY mice,
which are maintained as a closed colony, are usually used
[15]. Recently, a high IgA (HIGA) strain of ddY mouse
was established as an inbred strain by selective mating
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of ddY mice with high serum IgA [16, 17]. HIGA mice
have been proved to display the IgA characteristics spe-
cific for IgAN, that is, high serum IgA, polymeric IgA
dominance and glomerulonephritis with IgA deposition
[16]. Mucosal immunity was demonstrated to be involved
in the mechanism of high IgA blood levels in this strain.
IgA-producing plasma cells in the intestinal lamina pro-
pria are markedly increased [18] and peritoneal B-1 cells,
the precursor cells of plasma cells in the intestinal lamina
propria, produce a large quantity of IgA in vitro and in
vivo [abstract: Nogaki F et al, J Am Soc Nephrol 11:4784,
2000], suggesting an important role of the IgA-producing
B-cell system in mucosal immunity. On the other hand,
special characteristics of T lymphocytes in these mice
were also demonstrated in several previous reports. TGF-
b expression of splenic T cells is up-regulated [19] and the
administration of IL-12, a Th1-inducing cytokine, mod-
ulates serum IgA levels, glomerular IgA deposition, and
the IgA glycosylation state [20, 21]. Polymer dominance
accompanied by reduced sialylation and galactosylation
of serum IgA is thought to be crucial for glomerular IgA
deposition in HIGA mice [16, 21].
In order to examine the pathogenesis in HIGA mice,
we used methods of genetic analysis. We had already re-
ported a genetic linkage between the hinge region and
polymeric IgA dominancy by quantitative trait locus anal-
ysis, and simultaneously showed that polymeric IgA did
not intensify IgA deposition on glomeruli in this strain
[22]. Here, we investigated the genetic loci affecting hy-
perserum IgA and glomerular IgA deposition, using the
F2 generation between HIGA and BALB/c mice.
METHODS
Animals
BALB/cA Jcl mice were selected as the control strain
with low serum IgA levels and were obtained from Clea
Japan (Tokyo, Japan). HIGA mice were bred under spe-
cific pathogen-free conditions in the Animal Laborato-
ries of Nippon Shinyaku Co. Ltd (Kyoto, Japan). F1 and
F2 generations between HIGA and BALB/c mice were
also produced and bred in the same animal laboratory. All
mice used for these experiments were female. Blood sam-
ples were collected from HIGA, BALB/c, F1, and some
F2 mice at 30 weeks of age. All F2 mice (N = 244) were
sacrificed under anesthesia at 40 weeks of age and blood
samples and kidneys were collected. All animal experi-
ments were performed in accordance with the National
Institutes of Health Guide for the Care and Use of Labo-
ratory Animals and the institutional guidelines of Kyoto
University.
Measurement of serum IgA by enzyme-linked
immunosorbent assay (ELISA)
Total IgA in the serum was measured by a modifica-
tion of the sandwich ELISA described previously [20].
Briefly, microtitration plates (Corning, Cambridge, MA,
USA) were coated with goat antimouse IgA (Cappel Lab-
oratories, Cochranville, PA, USA) and were blocked with
bovine serum albumin (BSA). Then, after incubation of
the plates with the serum samples, alkaline-phosphatase–
conjugated goat antimouse IgA antibody (Zymed Labo-
ratories, South San Francisco, CA, USA) was applied.
The plates were washed and then developed using
p-nitrophenyl phosphate (Sigma Chemical Co., St. Louis,
MO, USA) as an alkaline-phosphatase substrate. Ab-
sorbance was measured using an ELISA reader.
Immunofluorescence study
Immunofluorescence studies of IgA on frozen renal
sections (2 lm) were performed as described [15]. The
grades of deposition (0 ∼ 255) were evaluated quantita-
tively by measuring the intensity of the fluorescence in
glomerular tuft areas with Photoshop 5.0 (Adobe, San
Jose, CA, USA) [20]. Five randomly selected glomeruli
were evaluated and the mean values of the grades were
used for the analyses in each F2 mouse. IgA staining was
performed by dividing 244 F2 mice into six groups of 40.
In order to standardize the intensity difference among
multiple staining exams, the data were revised to balance
the maximum values in each group.
Genotyping of microsatellite markers
Genomic DNA was extracted from the liver by a stan-
dard chloroform:phenol method. SSLP primers were pur-
chased from Research Genetics (Huntsville, AL, USA)
or DNA synthesis companies. Polymorphisms of mi-
crosatellite markers were detected as previously de-
scribed [23]. A reaction volume of 20 lL containing
0.2 mmol/L deoxynucleotide triphophates (dNTPs), 2 lL
of 10 × Ex Taq Buffer, 0.5 lmol/L SSLP primers, 0.5 U of
TaKaRa Ex Taq (Takara Bio, Inc., Shiga, Japan) and 80 ng
of genomic DNA was prepared for polymerase chain re-
action (PCR) in a 96-well plate. After 5 minutes of in-
cubation at 94◦C, the reaction products were amplified
through 40 cycles of 45 seconds at 94◦C, 45 seconds at
55◦C, and 1 minute at 72◦C, followed by 7 minute at 72◦C.
Detection of the PCR products was performed by elec-
trophoresis on 5% agarose gels (Invitrogen, Carlsbad,
CA, USA). We screened about 600 markers (Table 1)
and finally selected 105 microsatellites that had distin-
guishable polymorphisms between HIGA and BALB/c
mice.
Linkage analysis
First, 84 female F2 mice were genotyped for all chro-
mosomes except the Y chromosome, and linkage analy-
sis between microsatellites and phenotypes was initially
performed by analysis of variance (ANOVA) (Scheffe’s
F test), using StatView software version 5.0. Next, on the
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Table 1. Polymorphism of microsatellite markers between BALB/c and HIGA mice
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Six hundred microsatellite markers were screened using SSLP primers. We found 183 distinguishable markers (30.5%)
*D distinguishable. 1, indistinguishable between BALB/c and HIGA mice
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Fig. 1. Serum IgA levels in 30-week-old BALB/c (N = 12), high IgA
(HIGA) (N = 12), F1 (N = 28), and F2 mice (N = 34). Serum IgA levels
were measured by enzyme-linked immunosorbent assay (ELISA). ∗P <
0.0001; ∗∗P < 0.001; ∗∗∗P < 0.05 vs. BALB/c; #P < 0.0001 vs. HIGA by
analysis of variance (ANOVA).
candidate chromosomes, all 244 F2 mice were genotyped.
The locations of the quantitative trait loci were finally
confirmed using Map Manager QTX software version
0.23 [23]. Map Manager was also used to decide whether
the mode of inheritance of an identified quantitative trait
locus was recessive, dominant, or additive. In Map Man-
ager, the significance of each potential association was
measured using likelihood ratio statistics (LRS). LRS was
converted into the logarithm of odds (LOD) by dividing
by 4.61. LOD scores of 2.8 and 4.3 were used as thresholds
for statistically suggestive and significant linkage, respec-
tively [24].
Statistical analysis
All values were expressed as the means ± standard
deviation (SD). Determinations of the statistical signifi-
cance of differences among groups of mice were obtained
by ANOVA (Scheffe’s F test), using StatView software
version 5.0. Phenotypes of the three genotypes of F2
mice were also analyzed by ANOVA. The relationship
between serum IgA levels and glomerular IgA was ana-
lyzed using Pearson’s correlation coefficient. P values <
0.05 were taken as significant.
RESULTS
Serum IgA levels in HIGA, BALB/c, and their progeny
Serum IgA levels of HIGA (N = 12), BALB/c (N =
12), F1 (N = 28), and a small group of F2 mice (N =
34) were measured at 30 weeks of age (Fig. 1). Serum
IgA levels of HIGA mice were markedly elevated com-
pared with those of BALB/c mice (182 ± 87.6 mg/dL
in HIGA and 14.8 ± 18.5 mg/dL in BALB/c mice) and
with those of F1 mice, which exhibited low IgA levels
(50.5 ± 16.1 mg/dL) compared with the mean value of
the parental strains. Serum IgA levels of F2 mice were
slightly higher than those of F1 mice, and showed large
variance (68.6 ± 46.7 mg/dL).
Glomerular IgA staining
Immunofluorescence studies of IgA on frozen renal
sections were performed and the grades of deposition
into glomeruli were evaluated quantitatively. The degree
of IgA deposition of F2 mice showed large variance simi-
lar to serum IgA levels. We presented representative pho-
tographs of BALB/c, HIGA, and F2 mice in Figure 2.
Quantitative trait locus analysis
First, a whole genome scan of 84 F2 mice was carried
out using 90 microsatellite markers from 3 to 7 for each
chromosome. We then examined the association of each
of two phenotypes: hyperserum IgA, intense glomerular
IgA deposition, and the genotypes of each microsatellite
marker. Three potential loci for hyperserum IgA on chro-
mosomes 1, 2, and 4, and one locus for glomerular IgA
on chromosome 15 were identified. We then genotyped
all 244 F2 mice and added microsatellite markers, espe-
cially those on chromsomes 1, 2, 4, and 15, finally using
105 markers (Fig. 3). For serum IgA levels, D1Mit215 on
chromsome 1, D2Mit63 on chromosome 2, and D4Mit33
on chromosome 4 had the maximum linkage on each of
these chromosomes (Table 2). For glomerular IgA depo-
sition, D15Mit42 on chromosome 15 had the maximum
linkage (Table 2). Interval mapping using Map Manager
QTX software revealed that, on chromsome 2, a signif-
icant quantitative trait locus of hyperserum IgA was lo-
cated at 66.5 centomorgans (cM) (LOD = 5.01) (Table 3)
(Fig. 4). In other chromosomes, a significant quantitative
trait locus of hyperserum IgA was located at 79.3 cM on
chromosome 4 (LOD = 4.45) and a suggestive quantita-
tive trait locus of hyperserum IgA was located at 40 cM
on chromosome 1 (LOD = 3.49) (Table 3) (Figs. 5 and 6).
We found a significant quantitative trait locus of glomeru-
lar IgA at 53.4 cM on chromosome 15 (LOD = 4.40), but
there was no apparent locus of serum IgA levels on this
chromosome (Table 3) (Fig. 7).
Relationship between hyperserum IgA
and glomerular IgA
In the 244 F2 mice, the association between serum
IgA level and intensity of glomerular IgA was examined
to determine whether hyperserum IgA was involved in
glomerular IgA deposition in HIGA mice. The serum
IgA level and glomerular IgA showed a weak association
(r = 0.40 and P < 0.0001) (Fig. 8). We also examined the
effect of the quantitative trait loci of hyperserum IgA on
glomerular IgA deposition. For the significant markers of
hyperserum IgA on chromosomes 2 and 4 and the sug-
gestive marker on chromosome 1, homozygotes for the
HIGA allele showed a slight elevation of glomerular IgA;
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Fig. 2. Immunofluorescence studies of IgA on frozen renal sections. Representative photographs of IgA deposition into glomeruli were showed
with the fluorescence intensity. (A) 40-week-old BALB/c. (B) 40-week-old high IgA (HIGA). (C to E) 40-week-old F2 mice.
however, no significant linkage was observed (Table 4).
Map Manager QTX analysis showed that the peaks of the
LOD score of glomerular IgA did not reach the sugges-
tive level (Figs. 4, 5, and 6). Moreover, in order to check
interactions between markers, F2 mice with homozygous
genotypes in both D2Mit63 and D4Mit33 were extracted
and were divided into four groups according to the com-
binations of genotypes (Table 5). We found interactions
between two markers in both serum and glomerular IgA
levels and significant differences of two phenotypes be-
tween group B/B (BALB/c genotype for both loci) and
group H/H (HIGA genotype for both loci) (Table 5).
DISCUSSION
The HIGA strain of mice is a spontaneous model of
IgAN, and is the only inbred model of this disease. Re-
cently, IgAN has been increasingly recognized as a ge-
netic disease, and an appropriate model of this disease
has been needed for further genetic analysis. Here, we
used HIGA mice to identify the genetic loci of murine
IgAN and identified three potential loci of hyperserum
IgA. Moreover, a significant quantitative trait locus of
glomerular IgA was also identified on chromosome 15.
In 244 F2 mice, serum IgA level was weakly associated
with the intensity of glomerular IgA; however, no individ-
ual locus of hyperserum IgA reached the significant level
for IgA deposition. One of the causes of IgAN, which in-
duces IgA deposition in glomeruli, is thought to be mainly
regulated by the locus on chromosome 15.
There is a large interindividual variation in serum IgA
levels in HIGA mice (Fig. 1). HIGA mice may be easily
affected from environmental factors, and as the result,
IgA productivities of this strain may be up-regulated var-
iously. The serum IgA levels of F1 mice were between
those of HIGA and BALB/c mice (Fig. 1), suggesting that
the gene responsible for hyperserum IgA is neither a sin-
gle recessive nor dominant. Indeed, quantitative trait lo-
cus analysis of F2 mice identified three loci of hyperserum
IgA, with an additive mode of inheritance. Significant loci
of hyperserum IgA were found on chromsomes 2 and 4,
and a suggestive locus on chromsome 1. In the process of
developing HIGA mice from the original ddY mice, some
heterozygous genes of hyperserum IgA may have become
homozygous and were therefore detected by genetic anal-
yses. Although we identified three loci of this pheno-
type, previously identified genes, which are clearly related
to the induction of hyper-IgA, such as immunoglobu-
lin itself, TGF-b , IL-4, and IL-5, J chain or polymeric
immunoglobulin receptor are not located around these
loci. Among those IgA-related factors, TGF-b has been
demonstrated to be crucial not only in B cells of HIGA
mice but also in the glomerular lesion itself in HIGA
mice [16, 19]. It remains possible that these loci contain
unknown genes modulating TGF-b expression.
Hyperserum IgA of HIGA mice had been considered
essential for glomerular IgA deposition. However, the
serum IgA level was only weakly correlated with the
intensity of glomerular IgA (Fig. 8) and we could not
demonstrate any significant association between individ-
ual loci of hyperserum IgA and glomerular IgA (Table 4).
2522 Nogaki et al: QTL analysis of HIGA mice
Fig. 3. Map of 105 microsatellite markers
used in this study. The distances between
markers were obtained from the Mouse
Genome Informatics (MGI) (http://www.
informatics.jax.org/) and the unit is centimor-
gans. This figure was made using QGene soft-
ware [26].
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Table 2. Markers associated with serum IgA level and glomerular IgA
Genotypea
P valueb LOD
Marker Position (cM) Trait B/B H/H B/H (B/B vs. H/H) score
D2Mit63 65.2 Serum IgA mg/dL 41.6 ± 23.9 71.4 ± 40.0 58.8 ± 33.5 <0.0001 5.01
D4Mit33 79 Serum IgA mg/dL 39.3 ± 24.3 70.6 ± 39.8 60.5 ± 34.1 <0.0001 4.45
D1Mit215 47 Serum IgA mg/dL 43.0 ± 18.9 67.8 ± 37.2 58.9 ± 35.7 0.0033 3.10
D15Mit42 55.5 Glomerular IgA 64.9 ± 12.1 77.5 ± 18.7 69.5 ± 15.2 0.0013 3.51
LOD is logarithm of odds. Data are from 244 F2 mice. Values are presented as the means ± SD.
aB/B, homozygous for BALB/c allele; H/H, homozygous for high IgA (HIGA) allele; B/H, heterozygous for BALB/c and HIGA alleles.
bAnalysis of variance (ANOVA) (Scheffe’s F test).
Table 3. Identification of quantitative trait loci
Position Mode of Peak LOD
Chromosome (cM) Trait inheritancea score
2 66.5 Serum IgA level Additive 5.01
4 79.3 Serum IgA level Additive 4.45
1 40 Serum IgA level Additive 3.49
15 53.4 Glomerular IgA Additive 4.40
LOD is logarithm of odds.
aModes of inheritance of identified quantitative trait loci were decided using
Map Manager QTX software.
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Fig. 4. Map Manager QTX scan of chromosome 2 for serum IgA level
(solid curve) and glomerular IgA (dotted curve). The locations of the
microsatellite markers used are shown at the bottom of the figure. The
two horizontal dashed lines indicate the suggestive level (2.8) and the
significant level (4.3) of the LOD score. A genetic distance of 10 centi-
morgans (cM) is indicated.
The polygenic inheritance of hyperserum IgA may fur-
ther weaken the contribution of individual hyperserum
IgA loci to glomerular IgA deposition. We also checked
the effect of combinations of loci on phenotypes and
found synergistic effects between markers on both serum
and glomerular IgA levels (Table 5). These results indi-
cate that although it is highly possible that hyperserum
IgA loci can synergistically intensify glomerular IgA, it is
difficult to assert that hyper IgA is a unique factor regu-
lating the intensity of IgA deposition in HIGA mice.
In human IgAN, abnormal IgA glycosylation is thought
to be important for glomerular IgA deposition. Reduced
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Fig. 5. Map Manager QTX scan of chromosome 4 for serum IgA level
(solid curve) and glomerular IgA (dotted curve). For further explana-
tions, see the legend of Fig. 3.
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Fig. 6. Map Manager QTX scan of chromosome 1 for serum IgA level
(solid curve) and glomerular IgA (dotted curve). The horizontal dashed
line indicates the suggestive level (2.8) of the logarithm of odds (LOD)
score.
glycosylation of IgA-hinge glycopeptides induces self-
aggregation and the formation of macromolecular IgA
[25], and underglycosylated IgA is preferentially de-
posited into rat glomeruli after perfusion of the kidney
[9]. In HIGA mice, underglycosylation of serum IgA has
also been compared with the level in BALB/c mice, al-
though murine IgA, unlike human IgA, has no glycan
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Fig. 7. Map Manager QTX scan of chromosome 15 for serum IgA level
(solid curve) and glomerular IgA (dotted curve). For further explana-
tions, see the legend of Fig. 3.
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Fig. 8. Relationships between serum IgA level and glomerular IgA
deposition in 244 F2 mice. The grade of IgA deposition was evalu-
ated quantitatively by measuring the intensity of the fluorescence in
glomerular areas with Photoshop 5.0, and graded from 0 to 255. Data
were analyzed using Pearson’s correlation coefficient.
in the hinge region [21]. This indicates that N-glycans
on other portions of IgA may be related to abnormal
glycosylation in HIGA mice. We identified a significant
quantitative trait locus of glomerular IgA at 53.4 cM on
chromosome 15, but neither a suggestive nor a signif-
icant locus of hyperserum IgA on this chromosome. It
is possible that this quantitative trait locus is related to
IgA glycosylation. On chromosome 15, the gene for man-
noside acetyl glucosaminyltransferase 3 (Mgat3), which
adds the GlcNAc residue to the b1,4-linked mannose in
the trimannose core of N-linked carbohydrates, is located
at 46.2 cM. We performed DNA sequencing of the Mgat3
gene of HIGA as well as BALB/c mice and found that
the DNA sequences of the exon domains of Mgat3 were
Table 4. Effect of markers associated with hyperserum IgA and
glomerular IgA
Genotypea
P valueb LOD
Marker B/B H/H B/H (B/B vs. H/H) score
D2Mit63 65.2 ± 16.7 73.1 ± 14.2 71.5 ± 16.7 0.0652 1.69
D4Mit33 66.0 ± 15.6 74.6 ± 17.7 70.4 ± 15.4 0.0569 1.28
D1Mit215 69.2 ± 13.2 72.6 ± 17.2 69.3 ± 17.4 0.7634 0.35
LOD is logarithm of odds. Data are from 244 F2 mice. Values are the grades
of IgA deposition (0 ≈ 255).
aB/B, homozygous for BALB/c allele; H/H, homozygous for high IgA (HIGA)
allele; B/H, heterozygous for BALB/c and HIGA alleles.
bAnalysis of variance (ANOVA) (Scheffe’s F test).
Table 5. Analysis of variance (ANOVA) among groups classified by
genotype combinations
Combined Genotypea
D2Mit63//D4Mit33 B//B H//B B//H H//H
Serum IgA level 25.1 ± 11.3 35.5 ± 14.9 52.7 ± 35.9 77.8 ± 44.5b
mg/dL
Glomerular IgA 57.4 ± 8.9 66.8 ± 11.2 70.7 ± 24.5 75.3 ± 12.3c
aB//B, homozygous for BALB/c allele in both D2Mit63 and D4Mit33; H//B,
homozygous for high IgA (HIGA) allele in D2Mit63 and BALB/c allele in
D4Mit33; B//H, homozygous for BALB/c allele in D2Mit63 and HIGA allele in
D4Mit33; H//H, homozygous for HIGA allele in both D2Mit63 and D4Mit33.
bP = 0.0039 vs. B//B; cP = 0.0019 vs. B//B.
identical between the two strains. It remains possible that
the trait of polymeric IgA dominance induces glomeru-
lar IgA deposition; however, the locus of polymeric IgA
was located on chromosome 12 and was not related to
glomerular IgA deposition [22].
In this study, we used HIGA mice to identify the genetic
loci of specific characters of this strain, hyperserum IgA
and glomerular IgA deposition. However, we could not
arrange markers equally among chromosomes because
of no prior information and a low rate of polymorphisms
between BALB/c and HIGA mice. It is possible that a
relatively poor resolution map in several chromosomes
resulted in failure to catch additional quantitative trait
loci for the two traits. Moreover, the results could not be
directly applied to human IgAN. Various IgA properties
are different between mice and humans, such as the exis-
tence of subclasses, the ratio of IgA monomer and dimer
in the serum, and glycans on the hinge region. Although
the phenotypes of renal lesions are quite similar between
HIGA mice and human IgAN, there is currently no evi-
dence that the pathogenesis is identical between murine
and human IgAN. The results of this study may therefore
not be applied to the identification of the pathogenesis of
human IgAN.
CONCLUSION
Two significant quantitative trait loci on chromsomes 2
and 4 and one suggestive quantitative trait locus on chro-
mosome 1 of hyperserum IgA were identified. A signif-
icant quantitative trait locus of glomerular IgA was also
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identified on chromosome 15. The quantitative trait loci
of hyperserum IgA were not significantly associated with
glomerular IgA. These findings indicate that the gene
most responsible for glomerular IgA deposition is not
directly related to the gene of hyperserum IgA. There-
fore, more precise analysis of the glomerular IgA locus
on chromosome 15 might reveal the key mechanism of the
development of immunopathologic glomerular lesions in
HIGA mice.
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